Denervation-related changes in acetylcholine receptor density and distribution in the rat flexor digitorum sublimis muscle.
Reorganization of the muscle endplate structures is an important parameter for the study of posttraumatic neuromuscular recovery. The aim of this study was to investigate the changes and the distribution of the acetylcholine receptors (AChRs) in flexor digitorum sublimis muscle after 30 days of denervation in the rat forelimb experimental model. In young male rats, the median and ulnar nerves of the right forelimb were surgically transected and a 1-cm-long segment was removed to avoid spontaneous regeneration. Along the postoperative, the presence of complete functional loss was assessed by the grasping test. After 30 days, rats were sacrificed and flexor digitorum sublimis muscles of both limbs were explanted. The muscles were analysed by light microscopy, to assess the degree of muscle atrophy, and by immunofluorescence after rodhamine-conjugated alpha-bungarotoxin incubation to investigate the reorganization of endplates. The occurrence of muscle denervation was established, prior to sacrifice, by complete loss of the grip function. Light microscopy showed that 30-day denervation is sufficient to induce severe muscle fiber atrophy. Fluorescence analysis at low resolution showed that background fluorescence was higher in denervated muscles possibly because of the presence of extrajunctional AChR. At higher resolution, the endplates were clearly visible as ribbon-like structures. In control fibres, AChR formed a compact and bright structure while in denervated samples it appeared more diffuse and dimmer. Quantitative analysis showed that endplate area was larger in denervated muscles than in control samples. A corresponding decrease in fluorescence intensity was observed after subtracting the basal fluorescence. In conclusion, results of the present study demonstrate that 30 days of denervation induce severe atrophy in rat flexor digitorum sublimis muscle that is accompanied by significant changes in acetylcholine receptor density and distribution. These results also suggest that the rat median nerve denervation experimental model can be an excellent approach for the study of the progression of endplate re-organization after muscle denervation, and reinnervation, considering also its relatively low impact on animal well being in comparison to other experimental models.